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BJIHHHHE PA3JIHHHMX KOHIJEHTPAUJifi CY Jib® AT A HHKEJIH 
HA POrOBYK) KATYHIKY (MOLLUSCA: BULINIDAE), 
HHBA3HPOBAHHYK) TPEMATOflOft COTYLURUS CORNUTUS 

(STRIGEIDAE) 

A. n. CTaAHHHemco, JI. A. HBaHeHKO, H. C. r opmchko, O. B. rpa6HHCKaa, 
JI. A. OcaaHVK, C. A. CeprenHVK 

npM OflMHaKOBOH CFIMFITOMaTHKC OTpaBJICHHH CyjIb(j)aTOM HMKejISI (200, 500, 800 Mr/jl) THXCeCTb 
noBpe>KfleHMH y poroBbix KaTymeK, nHBa3HpOBaHHbix cnopouncTaMn h MeTauepxapHsiMH Cotylurus 
cornutus , 6ojibiue, neM y HenHBa 3 npoBaHHbix mojuiiockob, a 3amHTHO-npncnoco6nTejibHbie ciioco6hoctm 
B bipaxceHbi cjia6ee. 

C yrjiy6jieHHeM coijHOSKOJiorHnecKoro KpH3Hca B03pacTaeT 3arpa3HeHHe bo^hoh 

epe^H HOHaMH T5UKCJIHX MeTaJIJIOB, B TOM MHCJie H HOHaMH HHKeJIfl. ITo HblHC 
AeHCTByiomHM caHHTapHO-TOKCHKOJiorHMecKHM HopMaM ero npe^ejibHO aonyctHMaa 
KOHu.eHTpau.Hfl (ITflK) b npecHHx Bojjax cocTaBjraeT 0.1 mt/ji. OjjHaKo b MecTax 
c6poca b npnpoflHHe BojjoeMH maxTHbix h pyjjHHMHbix boa, a Taicace HeonHmeHHux 
hjih HeflocTaTOHHo OMHmeHHHx ctokob MeTajuiyprHnecKHx, MeTajuioo6pa6aTHBa- 
lomnx, rajibBaHHMecKHx, MamHHO- h npH6opocTpoHTejibHux npejjnpHflTHH cojjep- 
xamie b hhx 3Toro TOKCHMecKoro areHTa HepejjKO npeBbimaeT HJXK b jjecaTKH h 
COTHH TUC5IH pa3. HOHH T5UKCJIHX MeTaJIJIOB B rHflpo6HOHTax o6pa3yiOT CTOHKHe 
KOMIUieKCH C 6eJIKaMH, B CB5I3H C MeM MaCTb ropMOHOB H (JjepMeHTOB TepflIOT CBOH 
CBOHCTBa. 3 to npHBOflHT k HapymeHHAM roMeocTa3a y npecHOBOjjHux mojuiiockob. 
BjiH^HHe pacTBopoB cyjib(J>aTa hhkcjih Ha KaTymKy poroByio b HopMe h npn 
HHBa3HH ee TpeMaTOjjaMH paHee He HCCJiejjOBajiocb. 

MATEPMAJIbl M METOflbl MCCJIEflOBAHIift 

MaTepnaji: 1006 3K3. KaTymeK poroBwx Planorbarius corneus (Linn6, 1758), 
co6paHHbix b 6acceHHe Cpe^Hero flHenpa (XHTOMHpcKaH o6ji.): b MejiHopaTHBHbix 
pBax (xyTop 3aTHmbe), b pexax PocroBHija (c. PyauiH), HpneHb (c. KopojieBKa), 
Mbixa (c. TopoflHme), TeTepeB (c. 3apeHaHbi) b 1977 — 1993 rr. flnaMeTp 
paKOBHHH ot 22.3 ± 0.62 ao 23.5 ± 0.26 mm, Macca Tejia ot 2222.5 ± 179.6 flo 
2457.1 ± 78.69 Mr. noflonHTHbie acHBOTHbie 6 luih cnoHTaHHO 3apa^ceHbi 
cnopoi^HCTaMH h MeTai^epKapHHMH Cotylurus cornutus (Rud.). SKcreHCHBHOCTb 
HHBa3HH napTeHHTaMH 41.9 ± 3.7, MeTaijepKapHsiMH — 89.5 ± 7.06%. 

ToKCHKOJiorHnecKHe onHTbi c cyjib(|)aTOM hhkcjisi (m. fl. a.) nocraBjieHH no 
MeTOflHKe AjieKceeBa (1981). OpneHTHpoBOHHbiM onwTOM ycraHOBjieHH 3HaneHH5i 
ochobhhx TOKCHKOJiorHnecKHx noKa3aTejieir. MIIK=100, JIK=1000, a 

rpattmnecKH — JIK 50 = 580 Mr/ji. B ochobhom onbiTe Hcnojib 30 BaHhi Tpn kohijcht- 
pau,HH TOKCHKaHTa — 200, 500 h 800 Mr/ji. PacTBopw npHroTaBjiHBajm Ha fle- 
xjiopnpoBaHHOH OTCTanBaHHeM (24 m) BOflonpoBOflHOH BOfle (pH 7.2—7.5, TeMne- 
paTypa 18—20°, coaepacaHne KHCJiopoaa 8.9 Mr/ji). 3Kcno3mjH5i b hhx KaTymeK 
cocTaBHjia 48 n. Hepe3 24 n pacTBopu 3aMeH5um cbokhmh. KoHTpojieM cjiyacmm 
MOJunocKH, noMemeHHHe b aexjiopHpoBaHHyio so^y. 
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reMOJiHM<J)y nojiynajin npaMHM o6ecxpoB;iHBaHHeM. AKTHBHyio peaxn,Hio ee 
onpe^ejiHjiH HHflHxaTopQM «PH<J)aH», coflepacaHHe reMorjio6HHa — MOflHcjjHijHpoBaH- 
hum cojiHHOKHCJio-reMaTHHOBHM mctoaom no CajiH (CTaflHH^eHKO, rojiOBaneBa, 
1900). Pe 3 yjibTaTM o6pa6oTaHH MeTOflaMH BapHaijHOHHOH cTaTHCTHKH no JIaKHHy 
(1973). 


PE3yJIbTATbl M MX OECY^KflEHME 

Y CBoOoflHbix ot HHBa3MH MOJunocKOB coflepacaHHe reMorjio6HHa b reMOJiHM(J)e 
xojie6jieTC5i ot 0.19 fl o 2.17 r% (AjiflxpHHCxafl, 1970; CTaflHHneHxo h a p.. 1980). 
Y HccjieflOBaHHbix hhmh oco6en oho cocraBjiHeT 1.7 ± 0.09 r% (pa3Max xojie6aHH5i 
1.2 — 3). AKTHBHaa peaKu,H5i hx reMOjiHM(J)H oxa3a;iacb cjia6oxHCJiOH (pH 5.1 ± 
0.14; pa3Max xo;ie6aHH5i 3 — 7), hto OTMenaeTCH HenacTO. CjieflyeT OTMeraTb, hto 
MOJUIIOCKH 6mJIH flo6bITM nOCJie MHrpaiI,HH HX Ha 3HMOBKy, nOJIHOrO 06e3flBHatHBaHH5I 
h «OTKjnoneHHfl» jieroHHoro flbixaHHH b hjihctom 6HOTone c 6ojibmHM kojihhcctbom 
b aohhhx OTjioaceHHsix He pa3JioacHBmeroc5i rpy6oro pacTHTejibHoro fleTpHTa. H3- 
BecTHO (Enprep, MajrapeBcxaa, 1977), hto b ycjiOBHax fle<|)Hii,HTa KHCJiopofla y 
HHX Cpa6aTMBaeT npHCn 0 C 06 HTejIbHHH MexaHH3M, n03BOJIJIIOmHH 3THM aCHBOTHHM 
ycnemHO BbiflepatHBaTb HeflocTaTox KHCJiopofla. Oh coctoht b nacTHHHOM hjih 
nojiHOM «nepeKjiK)MeHHH» aapo6Horo flbixaHHsi Ha aHaapo6Hoe, hto h HMeeT mccto 
y mojuiiockob , nepemeflniHx b coctohhhc 3HMHero aHa6H03a. IIpH stom B03pacTaeT 
nocryiuiemie b hx BHyTpeHHioio cpefly HeflOOKHCJieHHLix coeflHHeHHH khcjioh 
npnpoflbi. AKTHBHaa peaxn,H5i ee, oflHaxo, o6hmho ocTaeTca c;ia6omejiOHHOH 6jia- 
roflapa (J>yHKii,HOHHpoBaHHK) 6y(})epHbix chctcm reMOJiHM(|)bi, BaxHeiimHMH H3 ko- 
Topbix hbjihiotch (AjraxpHHcxasi, 1972) OHxapOoHaTHaa, (J)oc(t)aTHaH h Oe^KOBaa. 
IloflKHCJieHHe reMO^HM(})bi y o6c;ieflOBaHHbix HaMH KaTymex — 3to aieflCTBHe pa3- 
6ajiaHCHpoBKH hx 6y(J)epHMx chctcm H3-3a 3arpsi3HeHH5i cpeflH (jioajiopop- 
raHHnecKHMH necTHii,HflaMH (OOII). flejio b tom, hto mojijiiockh 3 acejisuiH BOfloeMH, 
pacnojio^ceHHbie b HenocpeflCTB chhoh 6jih30cth (600 — 700 m) ot xMejienjiaHTaijHH 
(y xyTopa 3aTHmbe), CHcreMaTHnecxH o6pa6aTHBaeMbix (DOn (<J)oc<t)aMHfl, 
MeTHjiMepKanTO(J)oc, (})03ajiOH, axpexc, flypc6aH, 6a3yflHH). Cpa3y nocjie 

onpbicKHBaHHA coflepacaHHe necTHijHflOB b B03flyxe b MecTax c6opa MaTepnajia 
npeBbimajio hx HRK b 1.5 — 31 pa3, b noHBe (Ha 7-h fle hb nocjie onpbicxHBaHHfl) 
oho cocTaBHjio 0.2 mt/kt (16.9% ot BHeceHHoro xojiHHecTBa), a b BOfloeMax — 
0.17 ±0.1 mt/ji, hto cocTaBjineT 3.4 TIJIK (KHpmibHyx, 1982). 

y xaTymex, 3apaaceHHbix cnopoijHCTaMH h MeTan,epxapHHMH C. cornutus , 
KOHu.eHTpaii.Hsi reMorjio6HHa b reMOJiHM(J)e cocTaBjraeT 1.6 ± 0.16 r% (pa3Max 
xojie6aHH5i 1.1—2.8), axTHBHaa peaxn,H5i cpeflH cjia6oxHCJia5i (pH 5 ± 0.19, pa3Max 
xo^e6aHHH 4—6). 

B KOHTpOJIbHOH rpynne atHBOTHHX CTaTHCTHHeCKH flOCTOBepHHX pa3JIHHHH Meat¬ 
fly He3apaaceHHbiMH h 3apaateHHbiMH TpeMaTOflaMH MOJunocxaMH no npHBefleHHHM 
noxa3aTejiHM He ycraHOBjieHO, HecMOTpsi Ha ciuioiimoe nopaaceHHe hx renaTonaH- 
xpeaca cnopon,HCTaMH h HajiHHHe b repMa(J)poflHTHOH ace;ie3e ot 5 flo 43 MeTa- 
n,epxapHH. 3 to cxopee Bcero CB5i3aHO c tcm, hto xaTymxH 6 mjih co6paHw b 
no3flHeoceHHee BpeMa, xorfla h ohh, h hx napa3HTH HaxoflHjiHCb b coctohhhh 
xojioflOBoro ou,eneHeHHH, a Bee MeTan,epxapHH oxa3a;iHCb HHijHCTHpoBaHHLiMH. 

no 3HaneHHK) JIK 50 ycTaHOBjieHa CTeneHb tokchhhocth cyjib(J)aTa HHxejra ajih 
xaTymxH poroBOH. Cor^acHO npHHHTOH cennac K^accH(J)Hxan,HH (MeTejieB h flp., 
1971) 3 to BemecTBO hb^hctch fljra hhx cjia6oToxcHHHHM. Ha nepBOM 3Tane OTpaB- 
jieHHH cyjib(J)aT HHxejra oxa3HBaeT Ha mojuiiockob jioxajibHoe B03fleHCTBHe, npo- 
HBjiHiomeecH CHanajia b «npHatHraHHH», a 3aTeM cjiynjHBaHHH 3nHTejiHH, ycnjieHHH 
cjiH3eoTfle;ieHHH xoatHHMH ace;ie3aMH h flSjibHenmeM xoaryjiHpoBaHHH cjih3h (b 
cbh3h c o6pa30BaHHeM ajib6yMHHaTOB). npH ycyry6;ieHHH naTO^orHHecxoro npo- 
n,ecca, o6ycjiOBjieHHoro OTpaB ji eHHeM atHBOTHbix 3 thm 3K30toxchhom, 3a6ojieBaHHe 
npno6peTaeT o6h^hh xapaxTep. npn 200 mt/ji TOxcHxaHTa b cpefle y Bcex nofl- 

4 napa3HTOJiorHS, N? 2, 1995 r. 
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ontJTHhix ^hbothhx Ha6jnoAaeTca HapymeHHe BOAHoro o6MeHa, npoflBjraiomeecfl 
b o6e3Bo^cHBaHHH h, cjieAOBaTejibHo, b yMeHbmeHHH Maccbi Marxoro Tejia. B HopMe 
OHa cocTaBjiaeT y He3apaxceHHHx xaTymex 960.2 ± 29.9, y 3apa;xeHHHx 955.8 ± 
59.4 Mr. IloTepH boah no cpaBHemno c KOHTpojieM cocraBjraiOT 9.1 y He3apajxeHHbix 
h 9.6% — y 3apa^eHHbix oco6en. OTpimaTejibHMH boahhm 6ajiaHC, xax npaBHjio, 
conpoBoxcAaeTca CHHJxeHHeM hhtchchbhocth ochobhoto o6MeHa, 3aMeAJieHneM 
pecHHTe3a mojiomhoh khcjioth h CMenjeHHeM mejionHo-xHCJiOTHoro paBHOBecna b 
CTopoHy ai^HA03a (XypaBejib h ap«> 1968). Hto xacaeTca ypoBM ochobhoto 

o6MeHa, TO CB060AHbie OT HHBa3HH OCo6h BpeAHOMy B03ACHCTBHI0 TOKCHneCKOH 

cpeAH npoTHBonocTaBjisnoT CTaTHCTHnecxH AOCTOBepHoe ero noBbimeHne. Ha 3to 
yxa3HBaeT pe3xoe naAeHne (Ha 18.8%) coAepacamifl b hx reMOjmMcJ)e BOCcraHOB- 
jieHHoro reMorjio6nHa (p = 99.1%). Y HHBa3HpoBaHHHx TpeMaTOAaMH mojuiiockob 
3Ta 3amHTHo-npHcnoco6HTejibHafl peaxn,H5i He cpa6aTHBaeT: KOHu,eHTpau,HH reMo- 
rjio6nHa y hhx ocTaeTcsi Ha ypoBHe xoHTpojra. CjieAOBaTejibHo, cyjibcfiaT HHxejra 
b KOHu,eHTpau,HH 200 mt/ji Ha He3apaaceHHbix KaTymex oxa3HBaeT CTHMyjinpy iomee, 
a Ha 3apaxeHHbix — yraeTaiomee bo3achctbhc. 

CABHr axTHBHOH peaxijHH reMOjiHM(j)H b KHCJiyK) CTopoHy Ha c{)OHe noBHmeHHH 
ypoBHe ocHOBHoro o 6 MeHa y He 3 apa*eHHHx jkhbothhx CB 5 i 3 aH, no-BHAHMOMy, c 
nacTHHHHM «nepeKjnoMeHHeM» a 3 po 6 Horo o 6 MeHa Ha rjmxojiH 3 , npn kotopom o 6 pa- 
3 yeTC 5 I 3 HaMHTejIbHOe KOJIHMeCTBO HeAOOKHCJieHHHX COeAHHeHHH, H co c6ohmh B 
pa 6 oTe 6 y<J)epHHx chctcm. 

B pacTBopax, coAepacamnx 500 h 800 mt/ji cyjibcJ)aTa HHxejm, y KaTymex 
pa3BHBaeTCH rmieprHApeMHfl. nojiojxHTejibHHH boahhh 6ajiaHc cocTaBjmeT npn 3tom 
21.5—30 h 17.2 — 44.5% y He3apaxceHHbix h sapaxemibix xhbothhx cooTBeTCTBeH- 

ho. Oh o6ycjiOBjieH He pa3JXHJxeHHeM reMOJiHM(j)H (cm. Ta6jmi;y), a TOJibxo jiHmb 
o6BOAHeHHeM TxaHen. Ilpn oAHHaxoBOM coAepjxaHHH ToxcHxaHTa b cpeAe y 
HHBa3HpOBaHHHX TpeMaTOAaMH MOJUIIOCKOB OHO OCymeCTBJIflCTCfl B 1.5 pa3a 
HHTeHCHBHee, neM npn OTcyTCTBHH HHBa3HH. KpoMe Toro, y hhx apne BbipaxceHH Ha- 
pymeHHH o6MeHa boah MexcAy reMOJiHM<j)OH h TxaHJiMH, b cbh3h c ne m cnjibHee bh- 
paxceHH pa3jiHTbie TOxcHnecxHe otckh ixuiobh h Horn. 06beM OTexmnx opraHOB y 3a- 
paxceHHux xaTymex o6hhho b 1.3 — 1.5 pa3a npeBbimaeT TaxoBOH y He3apaxceHHbix 
oco6en. B cbsi 3 h c 3thm TxaHH HHBa3HpoBaHHux opraHOB b 6o;ibmeH Mepe yTpanHBa- 
k)t ojiacTHnecxHe CBOHCTBa. HapymeHHe OTToxa reMOJiHM(J)hi no BeH03HHM cocyAaM 
conpoBOxcAaeTCH y hhx 6o;iee CHjibHHM noBumeHneM b hhx MexaHHnecxoro AaB- 
jieHM, mto npHBOAHT x yBejnroeHHio A^aMeTpa cocyAOB h noBbimeHHio TpaHecy- 
Aan,HH jkhakocth H3 cocyAOB 3acTOHHoro onara b TxaHH. HaxoiuieHHe khcjihx npo- 
AyKTOB TxaHeBoro o6MeHa conpoBOJKAaeTesi, xax npaBHjio, poctom nopo3HOCTH cre- 
HOX cocyAOB H yCHJieHHeM OTTOXa BOAH H3 HHX B TxaHH. 

npn cpeAHen h bmcokoh xoHijeHTpaijHflx cyjib(|)aTa HHxejra b boac yciuiHBaeTCfl 
cabot axTHBHOH peaxijHH reMOJiHM(J)H xaTymex b KHCJiyio CTopoHy, oco6chho y 
HHBa3HpOBaHHHX TpeMaTOAaMH. 3tO BH3BaHO, Ha Ham B3TJIHA, BO-nepBHX, noc- 
TyiuieHneM bo BHyTpeHHioio cpeAy xo3aeB MeTa6ojiHTOB, o6pa3yeMux napa3HTaMH, 
BO-BTOpHX, Hexpo6H030M H Hexp030M TXaHCH, ryCTO 3aceJieHHHX TpeMaTOAaMH 
opraHOB, h, B-TpeTbHx, nojiHbiM nepexoAOM Ha rjiHxojiH3 ynacTxoB renaTonaH- 
xpeaca, «6jioxHpoBaHHHx» ckoiuichhamh napTeHHT h MeTau,epxapHH h BCJieACTBHe 
3TOIX) nOJIHOCTblO OTpe3aHHHX OT HCTOHHHXOB XHCJIOpOAa. O nOHHJXCHHH 
HHTeHCHBHocTH a3po6Horo pacmeiuieHHH yrjieBOAOB y Bcex oTpaBjieHHbix cyjibcfiaTOM 
HHxejiH jkhbothhx cBHACTejibCTByeT h noBbimeHne ypoBHH coAep^aHHH reMorjio6HHa 
b hx reMOjiKMcfie, hto yxa3HBaeT Ha pe3XHH cabht b AHHaMHHHOH CHCTeMe «oxcHre- 
motjio6hh— BoccTaHOBjieHHHH reMorjio6HH» b npaByio CTopoHy. Y cbo6oahhx ot 
HHBa3HH xaTymex npn noBbimeHHH xoHi^eHTpai^HH cyjibcJiaTa HnxejiH b cpeAe ot 
200 ao 500 h ao 800 mt/ji ypoBeHb coAepxaHHH reMorjio6HHa mcajichho HapacTaeT, 
He AOCTHraa, OAHaxo, ypoBHa xoHTpojia Aa^ce npn HaH6o;ibmeH xoHi^eHTpai^HH 
ToxcHxaHTa. Y 3apa3xeHHbix oco6en npn aHajiorHHHHx ycjiOBH^x 3HaneHHe 3Toro 
noxa3aTeji« npeBumaeT HopMy Ha 30 — 34%, a «HepeajiH30BaHHaa» xHCJiopoAHan 
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BjiHHHHe pa 3 JiHMHbix KOHueHTpauMH (Mr/ji) cy^b(jDaia Hmcejia Ha (jDH 3 HKO-xHMHqecKHe noica 3 aTejiH reMOJiHM(J)bi Planorbarius corneas 

B HOpMe H npH HHB33HH TpeMaTOflOH 


Effect of different concentrations (mg/1) of sulphate nickel on physical and chemical indeces of haemolymph of Planorbarius corneus 

non-infected and infected with trematodes 
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CMKocTb reMOJiHM(J)H B03pacTaeT c 0.022 ao 0.03 mji 0 2 . KpoMe Toro, y hhx 
ciuibHee Bbipa^eHbi H3MeHeHHsi o6ecneHeHHOCTH reMorjio6HHOM xax TOTajibHOH 
MaccM, Tax h MaccH MHncoro Tejia. Ecjih npn 200 mt/ji cyjib(J)aTa hhkcjisi b cpe^e 
3HaMeHH H 3THX IIOKa3aTejieH COOTBeTCTByiOT HOpMe, to npn 500 h 800 mt/ji 
o6ecneweHHOCTb reMorjio6HHOM o6meii Maccu yMeHbmaeTca b 1.5, a MarKoro Tejia — 
b 2 pa3a. Bee 3to cBHAeTejibCTByeT 06 ocjia6jieHHH 3amHTHo-npHcnoco6HTejibHbix 
B03M0^KH0CTeH xaTymeK iioa bjihrhhcm napa3HTapHoro (J)aKTopa. 3to noATBepjK- 
AaeTCH H 3HaMeHHflMH Bbl>KHBaeMOCTH CB060AHMX OT HHBa3HH H HHBa3HpOBaHHbtX 
oco6eH npn bo3achctbhh Ha hhx OAHHaKOBhiMH A03aMH cyjib(J)aTa hhkcjisi. 
HanpHMep, npn 500 mt/ji TOKCHxaHTa bm^kh BaeMocrb nepBbix H3 hhx cocTaBjraeT 
77.8, a BTopwx — 96.9%. 
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THE EFFECT OF DIFFERENT CONCENTRATIONS OF THE SULPHATE NICKEL ON 
THE HORN SNAIL (MOLLUSCA: BULINIDAE) INFECTED WITH THE TREMATODE 
COTYLURUS CORNUTUS (STRIGEIDAE) 

A. P. Stadnichenko, L. D. Ivanenko, I. S. Gorchenko, O. V. Grabinskaya, L. A. Osadchuk, 

S. A. Sergejchuk 
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SUMMARY 

The effect of different concentrations (200, 500, 800 mg/1) of the sulphate nickel on the horn 
snail Planorbarius corneus non-infected and infected with sporocysts and metacercariae of Cotylurus 
cornutus was investigated. In solutions of this salt there were established statistically reliable differences 
in the contents of haemoglobin, active reaction of haemolymph and security of the total weight and 
soft weight by haemoglobin. 

In molluscs infected with trematodes and in those free of infection, exposed for 48 hours to 
sulphate nickel solutions, the symptom-implex of intoxication is analogous. However, adaptive and 
protective properties of infected molluscs are rather weakened. If concentrations of toxic matter are the 
same, the corresponding symptoms of intoxication are displayed in these animals earlier and stronger 
than in molluscs non-infected with trematodes. 
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